Allosteric modulation of pyrophosphatase activity of rat osseous plate alkaline phosphatase by magnesium ions.
Pyrophosphatase activity of rat osseous plate alkaline phosphatase was studied at different concentrations of calcium and magnesium ions, with the aim of characterizing the modulation of enzyme activity by these metals. In the absence of metal ions, the enzyme hydrolysed pyrophosphate following "Michaelian" kinetics with a specific activity of 36.7 U/mg and K0.5 = 88 microM. In the presence of low concentrations (0.1 mM) of magnesium (or calcium) ions, the enzyme also exhibited "Michaelian" kinetics for the hydrolysis of pyrophosphate, but a significant increase in specific activity (123 U/mg) was observed, K(m) values remained almost unchanged. Quite different behavior occurred in the presence of 2 mM magnesium (or calcium) ions. In addition to low-affinity sites (K0.5-40 and 90 microM, for magnesium and calcium, respectively), high-affinity sites were also observed with K0.5 values 100-fold lower. The high-affinity sites observed in the presence of calcium ions represented about 10% of those observed for magnesium ions. This was correlated with the fact that only magnesium ions triggered conformational changes yielding a fully active enzyme. These results suggested that the enzyme could hydrolyse pyrophosphate, even at physiological concentrations (4 microM), since magnesium concentrations are high enough to trigger conformational changes increasing the enzyme activity. A model, suggesting the involvement of magnesium ions in the hydrolysis of pyrophosphate by rat osseous plate alkaline phosphatase is proposed.